Hepatobiliary and intestinal elimination of darunavir in an integrated preclinical rat model.
1. Although valuable in vitro models exist to study drug elimination from the systemic circulation, more integrated models may improve mechanistic insight in a biorelevant setting. 2. This study aimed to explore (1) intestinal and biliary excretion of the HIV protease inhibitor darunavir and its impact on systemic disposition and (2) to evaluate to what extent findings in an in situ excretion model in rat can be captured by individual in vitro models. 3. Contemporary in vitro models were applied to study intestinal and hepatobiliary disposition of darunavir and data were compared with findings in the in situ excretion model. 4. Both in situ and in vitro experiments demonstrated significant metabolism of darunavir, which could be strongly inhibited by the P450 inhibitor 1-aminobenzotriazole. Using the P-gp inhibitor zosuquidar, P-gp mediated excretion of darunavir from blood towards gastrointestinal lumen was evidenced and this was confirmed by transport studies in Caco-2 cells. Moreover, involvement of P-gp in the biliary excretion of darunavir was also demonstrated in situ. 5. In general, in situ findings corresponded well with in vitro data. The in situ excretion model offers the possibility to gain mechanistic insight in intestinal and hepatobiliary excretion processes and, at the same time, evaluate their impact on the systemic disposition of a compound.